SBE CRITICAL ITEMS LIST
SUBSYSTEM:  RANGE SAFETY COMMAND DESTRUCT
ITEM NAME: Kange Safety Banery & Recovery Batary
FAKTND: 10400-3588-352 Range Safety FM CODE: A(2

(20 celly
1HMKL0538-551 Revovery

ITEM CODE: 70-11, 50-01-81-01 REVISION: BASIC
CRITICALITY CATEGORY: IR REACTION TIME: Seconds
NOQ. REQUIRED: 1and ! DATE: March 31, 1947 !
DCNO32
CRITICAL PHASES: Boost SUFERCEDES: March 1, 1392 |
DCNG32
FMEA PAGE NO.; F-39 ANALYST: D. Owens/ 5. Roncy |
DONGE2
SHEET | OF 5 APFROVEL: P. Kalia
DCN032

FAILURE MOGE AND CAUSES: Loss of output voltage from Ranpe Safaty Battery and recovery battery (requires
two fzilures) caused by:
DCNO32
Cpen celis or cellz
Cpen connector concacts
Shontad esll ar calls
Contaminared elecrolyte
Open or shoet internal to case

L= e i s |

FAILURE EFFECT SUMMARY: Loza of destruct capability of one SREB, leading to loss of life or injury to the
public. Inabiliry to safe the 5& A device during a launch scrub results in a hazard to the flight and ground crews until
the 5&A device can be sccessed and mechanically safed. One success path remains after the first fallurc. Operation
is not affectsd until both pathe are lost,

REDUNDANCY SCREENS AND MEASUREMENTS

1. Pags - Output checked and monitored during SIT, Ordnance InstallaHsn and fivzl countdown utilizing
voltage and current meamrements B33V I625C, BSSC1051C, B76V16020 and BR76C | 0500,

2. Pass - Monitored during fiight until SRE separation by voltage and current measurements, B55V 18250,
B33C10G31C, BToV1602C and B76C10500.

3. Pass - Nolknown credible canses.
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FM Code: 70-11, 50-01-01-01, -A02 Date: March 31, 1997

RATIONALE FOR RETENTION:

A DEEIGN

RANGE SAFETY BATTERY (10400-0888-552)

O Features - The Range Safety Bettery is the power source for activating the SRB Range Safety Command
Drestruct Systam, Channel A.

QO The battery is a silver-zine type generic of those that have survived meny tanes doring launch vibration snd
shocks imposed by launch vehicles. The construction and fabrication technology are similar to other bater-ies,
Ho failures were experienced on any of the many similar Satumn batteries during laumch.

0 The bantery is activated prior to installation on the SRB. Sufficient monitor time of at least 48 hours in fhe
laboratory is required prier to instaflation fo easure that the cells do not contain internal shorts through fauty
manufacturing. Sheuld a short oveur during launch, the battery can be expected to last long enough to complete
the SRB flight since it is nat anticipated that the tempersture would rise fast enough o set the battery on fire,
Actuelly, thebantery will most likely perform with a fully shorted cell, altbough at alower voltaze,

0 At launch, the batery would be new and vohage would most likely be in tolecrance due 1o the light load
measurements. Survival for T2 hours would not be likely due to the loss of a cell.

O The mass of the battory plus the heat sink provided by the vehicle support swucture wauld hotd the hear down.
While the baitery would get hot, possibilities of & fire within the SKB flight are very low. Test performed by
Chrysler several years ago mdicated that hard shorts on 35 or 45 AH battery sizes did nor result in fires due to
the mass of the battery. This is particularly true for the SRB mission time, where the fault accurs during launch.
The bartery capacity is specified as 50 AH.

QO All battery shorts encountered in the past have been on the ground and were a result of faulry manufachoring
(such as a missing separator), defiet in control electranics (which is oot provided in the batery), and excesded
shelf life. - Thase ftems are detected prier to installation.

0 Qualification of the battery assembly i3 decumented in Eagle Picher ATR-17% and Delta GQua] QTR- 188 (COQ
A-E&1-2123-1}. {BI-1712R1)
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FM Code: 70-11, 50-01-01-01, -A02 Date: March 31, 1957

RECOVERY BATTERY {10400-0838-851)

0 Features - The recovery bartery is the power source for activating the SEB Range Safety Command Dastroet
System, Channel B. -

QO The battery is a siiver-zinc typs generic of those that have survived many times during !sunch vibeation and
shocke imposed by launch vehiclas. The constraction and fabvication technolomy are similar to other hatterie:,
Ho failures were experienced on any of the many similar Satum batteries durmp launch.

O The recovery battery is activated priof to installation on the SRE. Sufficient monitor time of 3t least 42 hours in
the: labomtory is required prior 1o installation to ensure that the cells do net contzin internal shoris through fanlty
manufacturing. Should a short ocour during launch, the recovery battety can be expected to last long snongh o
r.:ump}ﬂemESRBﬂjghtsinceitisnmmﬁnipa:edmmmetempﬁmumwuu]ﬂrisefastenwghmsetthghattery
o fire. Actually, the batery will most likely petform with a fully shorted cell, although at a lower valtape.

O A1 launch, the banery would be new and woltage would most likely be in tolerance dus to the light load
measarements, Survival for 72 hours worid not be lkehy doe to the Loss of 4 cell.

O The meass of the batery plus the heat sink provided by the vehicle support structure wonld hold the haat down.
While the recovery batiery would get hot, possibilities of 2 fire within the SRB flight are very low. Tast
performed by Chrysler several years ago indicated that hard shorts on 35 or 45 AH battery sizes did not result in
fires due to the mass of the battery. This it particularly troe for the SRB seven mipute mission time, where the
fault occurs during launch, The recovery hattery capacity is specified as 50 AH.

O Al batery shorts cncountzred in the past have b2en on the ground and werg a result of faulty manufacturing
{uch as a missing separator), defect in control electronics (which is not provided in the battery), and excasdad
shelf life. These iterms are detected prior to installation.

O Qualification of the batiery assembly is documented in Eagle Picher ATR-178 and Delta Qual QTR- 138 (COG
A-E&1-2123-1).. (BI-1TI12R1)
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FM Code: 70-11, 50-01-01-01, -A02 Date: March 31, 1997

B.

0

TESTING

VENLMIR RELATED TESTING
RANGE SAFETY BATTERY (10400.088E-852)
RECOVERY BATTERY {1{400-0885-851}

Four batteries were qualification tested per QTP-22S and experienced vibration and shock for launch and watar
impact. A high level of confidence was provided by these tests snd a periodic quality maintenance of :
manufacturing quality.

Each hattery is acceptance tested par ATP-417. Acceptance liste include ingulation resistznee and dielectric
stremgeth 1ists to ensure inteprivy of the battery prior to installation.

K3C RELATED TESTING

The batteries are restad prior to instailation per OMESD File V, Vol. 1 BS50FL.240, B550FL.250, B750EL.040
and BY50FL.050.

Battery pawer is monitored during 81T, pad validation (Ordnance Installation, Part Iy and final countdown by
RES3 battery vohape measurements B35V 1625C and BTV 16020, and current maasureraents BSSC1051¢ and
B74C1030C. The requirement and limits of these measurements are specified in "Shuttle Launch Commit
Criteria and Backpround,” ISC- 16007, (A Failore Canges)

Battery D.C. power input circuit resistance is verified per OMRSD File V, Vol. L requirement BSSFRO.030.

The zbove referenced OMBSD tesring ic performed every fight,

C.

INSPECTION

VENDOR RELATED INSPECTIONS
RANGE SAFETY BATTERY/RECOVERY BATTERY

LSBT Q4 verifies all weight per SIF 1069
Inspection before sealing of aszsembly cover is verified hy 1ISBI per SIP 1069,

Inspection of ccll caver seal, poiarity of cells, twisted lps, damaped terminals and cracks in all case is verified
per USBI S1P 1069, :

Inspection of connector leads installation and continuity is vetified per USBI SIP 1069.

70-92
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M Code: 70-11, 50-01-01-01, -AQ2 Date: March 31, 1957
Q  Wiring is inspected and checked for shoris and polarity. Inspection is verifiad per LISBI SIP 1069,
O Acceptance test is veribied per USBI SIF 1069,

O LEBI QAR verifies and monitors diolectric strength, insulation resistance, relief valve test and case seal leakags
test; thermistor test is witnessed by USBI QAR

K5C RELATED INSPECTIONS

U SPC inspects battery and witnesses test.
D. FAILURE HISTORY
O Criticality Cawegory 1R

o No ERE failure history for this failure mode.
E. OPERATIOMAL USE
QO Not applicable to this fallute mede,
F. WAIVER/DAR |

o BI-1712R1, 4-11-8%, CCBD S83-01-2291

SPECIFIED REQUTREMENT;
10CEL-0001, Rev, H, Paragraph 3.2.1.5.9.5d, Power Characteristics,
- DEPARTURE:

-The Recovery Baitery voltage decay time was not measured during qualificatian teating apdd is pot
presently measured at activation.

- JUSTIFICATIONM:
Battery voltage is monitored under load at Battery Activation, SIT, Ordnance Installation sod Final

Countdown. There haa been no failure of the associared hardware that can be artributed to a slow
OCV to load voitage decay time.

Supercedes: March 1, 1992 70-93 DR Document: R A.21



